appear and noted a few early reports where pseudospirochetes were erroneously implicated as causes for diseases. 4, 8 With current interest in Lyme borreliosis, some veterinary diagnosticians may be asked to perform darkfield microscopy on specimens. Diagnosticians should be alert to this potential source of diagnostic error.
An EperyHbvzwn-like parasite of llamas: attempted transmission to swine, sheep, and cats
Bruce G. McLaughlin, Pamela S. McLaughlin, C. Norman Evans Eperythrozoonosis is a common disease of swine in the United States and other countries. The rickettsial organism Eperythrozoon suis, an epicellular red blood cell (RBC) parasite in the family Anaplasmataceae, is the causative agent. Eperythrozoon suis causes an immune-mediated anemia, necrosis of extremities, poor growth and feed conversion, reproductive problems, and increased susceptibility to other infections .8, 18,19,21 Eperythrozoon spp. are also occasionally encountered in sheep (E. ovis), cattle (E. wenyoni), and other animals. 1, 10 Other members of the family Anaplasmataceae, the species of Hemobartonella, commonly cause anemia in cats and are occasionally encountered in other species. 6, 9 Stress, immunosuppression, concurrent infections, and splenectomy Received for publication February 15, 1991. have been cited as predisposing factors in eperythrozoonosis and hemobarfonellosis. 2, 3, 5, 7, 8, 11, 15, 17, 18 Recently, an Epeythrozoon-like parasite has been described in llamas (Lama glama). 13, 16 Sera from some infected llamas have given positive results with an indirect hemagglutination (IHA) test that utilizes antigen from swine RBCs heavily infected with E. suis, 20 suggesting that the llama parasite is an Eperythrozoon. The morphologic features of the organism as evaluated by light, scanning, and electron microscopy were similar to Eperythrozoon species. 13, 16 Species of Eperythrozoon tend to be quite host specific, however, and natural cross infections have not been described; the llama parasite may represent a new species or an established species in a new host. Furthermore, many of the infected llamas may have had contact with barn cats, suggesting Hemobartonella as the infective agent. Thus, transmission studies were needed to determine if the llama parasite could be infective for other species. This paper reports the results of attempted transmission of the llama parasite to swine, sheep, and cats.
Parasitemic blood for inoculation of the experimental animals was obtained from 3 1-year-old female llamas that had moderate to severe parasitemia. Blood was collected by jugular venapuncture into heparinized tubes. A portion of the blood was cooled on ice for immediate transportation to the experimental animal facility and inoculation into 3 of the experimental animals (swine), which was accomplished in <2 hours. The remainder of the blood was mixed with a polyvinyl-pyrrilidone (PVP) solution (stock solution: 50 g PVP-40 mixed with 100 ml phosphate-buffered saline) at 8% by volume, and then with glycerol at 12% by volume. This portion was stored at -70 C until thawed for use. Experimental animals included 5 &week-old crossbred Landrace-type pigs (3 females and 2 castrated males); 2 4-month-old Suffolk lambs; and 3 1-year-old spayed female domestic shorthaired cats. All animals were monitored for 2 weeks prior to the experiment. Baseline CBCs and serum chemistry analyses were performed. No RBC parasites were observed, and serologic tests for feline leukemia virus, eperythrozoonosis, and anaplasmosis were negative in the appropriate species. Postinoculation monitoring consisted of daily evaluation of clinical signs and rectal temperatures, evaluation of CBCs and peripheral blood smears (Wright-Giemsa stain) on alternate days from postinoculation days 4-28, and serologic examinations as listed above on day 28. Two pigs were inoculated intravenously with 5 ml of fresh parasitemic llama blood. One pig was inoculated as above, monitored for 28 days, and then splenectomized and monitored for a further 28 days. Two other pigs were splenectomized and 4 days later were inoculated intravenously with 2 ml of fresh blood and intramuscularly with 6 ml of PVPglycerol-treated blood. The 2 lambs were inoculated subcutaneously with 10 ml of PVP-glycerol-treated blood but were not splenectomized. The 3 cats were splenectomized and 7 days later were inoculated subcutaneously with 7 ml PVPglycerol-treated blood.
Clinical signs of disease were not observed in any of the animals. Neither parasitemia nor anemia was detected. Transient, small increases in rectal temperature were occasionally observed in all animals but were unrelated to changes in the hemogram. Serologic test results remained negative; none of the animals developed a positive titer with the IHA test for E. suis.
In general, members of the genera Eperythrozoon and liemobartonella tend to be host specific, and cross infections are rare. Eperythrozoon ovis has been transmitted to goatq 4 but E. wenyoni could not be transmitted to goats, deer, or splenectomized sheep. 12, 14 Thus, the failure to transmit the llama parasite to swine, sheep, and cats suggests that it may be a species other than Ii. felis, E. suis, or E. ovis. Further studies involving cattle may be needed to rule out the possibility that it is E. wenyoni.
